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(54) Title: COATING COMPOSITION FOR INK JET PAPER AND A PRODUCT THEREOF 
(57) Abstract 

Matte grade coated ink jet paper comprises a cellulosic substrate coated with a coating composition comprising a calcined kaolin clay 
particulate pigment comprising porous aggregates with a total pore volume of 0.60 cm 3 /g to 2.00 cm 3 /g, a narrow particle size distribution 
where about 90 weight % has an E.S.D. less than 2 microns, a mean pore size less than 0.8 microns in diameter, and a cation ic polymer 
with an average molecular weight in the range of 1,000 to 5 million daltons which polymer acts as a dispersant in a precursor slurry and 
produces a net positive charge on the calcined clay pigment. This chemically treated clay pigment is used in a final coating formulation for 
the substrate to provide high printing ink density, printed and coating gloss, water fasteness resistance, low wicking, and low bleeding on 
most ink jet papers. The calcined kaolin clay provides a high coating solids of about 30 to about 70 weight % solids, based on the weight 
of the slurry, and good viscosities and rheology, therefore, making the pigment suitable for most commercial high speed coaters. 
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JITI P OF THF INVENTION 

COATING COMPOSITION FOR INK JET PAPER AND A PRODUCT 
THEREOF 

B££KGBQUNQ OF T HF INVENTION 
5 1 . Field Of Th e Invention 

This invention relates generally to ink jet paper used in ink jet printing 
and, more particularly, to a coating composition suitable for making matte 
grade coated ink jet paper. The improvement relates to the use of a paper 
coating composition primarily of an engineered kaolin clay which is treated 
10 with a cationic polymer. 

2. Descriptio n Of Related Art 

In ink jet printing, uniformly shaped droplets of aqueous or solvent- 
based dye solutions are ejected from a nozzle onto a paper or other 
substrate. The paper and surface chemistry requirements for good print 
15 quality vary widely and may rely on coating materials to create appropriate 
ink sorption characteristics. 

Ink jet inks may be water-based or may have an alkylene glycol or 
other solvent base. 

For the printing of well shaped dots by means of ink jets, and 
20 especially for multi-color printing with ink jets, the use of paper coated with a 
pigment is highly desirable. The pigment and the binder of the coating may 
generally serve to sorb the solvent of the ink (i.e. dry the ink) and hold the 
dye stuff of the ink on the surface of the coating to maximize the visual 
effect of the ink. 

25 A binder used in a paper coating generally serves the function of 

holding the pigment so as to reduce or eliminate dusting or chalking thereof, 
since ink jet printers with very fine orifice nozzles are quite susceptible to 
clogging. Also, the binder should help in the sorption of the solvent of the 
ink. If too high a binder is used, ink will remain on the surface and will smear 

30 or even splatter when hitting the surface after ejection from the nozzle. Too 
weak a binder will not hold the pigment without chalking. 
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U.S. Patent No. 4,892,787 issuing on January 9, 1990 discloses a 
cellulosic substrate coated with a mixture of a particular pigment having a 
surface range of about 100 to 350 m a /g and an average particle size of less 
than about 8 ptr\, and a binder comprising a mixture of an acrylic resin and 
5 polyvinyl alcohol in effective amounts to minimize chalking of the pigment 
and to sorb solvent from the water-or glycol-based jet printing ink. The 
pigment is selected from the group consisting of silica, alumina, silica- 
aluminum and titania. 

The teachings of this U.S. Patent No. 4.892,787 provide a coating 

10 with fractal dimension of less than 1 .1 and aspect ratios of less than 1 .1 , as 
exhibited by dots formed by ink jet printers on the coating disclosed therein. 
The coating does not chalk, but other printing performance factors of the ink 
jet paper, such as color ink densities, ink drying rate, water fastness 
resistance, wicking and bleeding are not addressed in this U.S. Patent No. 

15 4,892,787. 

U.S. Patent No. 5,281,467 issuing on January 25, 1994 discloses an 
ink jet recording paper with a coating containing a pigment which achieves 
excellent ink absorption, smoothness, gloss, and water resistance together 
with an excellent dot density, sharpness, and roundness to ensure recording 

20 Of high quality, high contrast full color images. The coating is applied to a 
support by a cast coating method, and the pigment comprises at least 50 
weight percent of a calcium carbonate-compounded silica. The average 
particle size of the compound silica is no greater than 3 in order to 
increase dot sharpness and density. The specific surface are8 of the 

25 compound silica as measured by the BET method is preferably no greater 
than 80 m 2 /g. A binder is added to the coating composition in order to 
improve adhesion of the pigment to the support and render the coating 
uniform. It is also desirable that the coating contain a cattonic polymer to 
improve the water resistance of the recorded image. Some disadvantages of 

30 the coating of this U.S. Patent No. 5,281,467 is that the coating composition 



.720041 0041 61 659838550.gif&N0703=1 &N0347=&N0348=&N0349=&N0704=0X@N%3e%3fD4/1 0/04 



1/1 /<— V 




WO 9836029 



PCT/USW0U52 



-3- 



in slurry form contains low coating solids, poor rheology, and is expensive to 
manufacture. 

U.S. Patent No. 4,554,181 issuing on November 19. 1985 to the Mead 
Corporation discloses an Ink jet recording sheet having a recording surface 
5 which includes a combination of a water soluble polyvalent metal salt and a 
cationic polymer having cationic groups which are available in the recording 
surface for insolubili2ing an anionic dye. The recording surface may be 
formed by applying an aqueous solution of the aforesaid salt and polymar to 
the surface of an absorbent sheet material such as paper or by applying a 

10 coating containing the polymer and salt combination alone or in combination 
with a binder which may he water swellable, and other additives, to the 
surface of a substrate, such as paper or plastic film. The combination of the 
salt and cationic polymer achieve images of improved density, water 
fastness, and sharpness. Coated paper products can be prepared by 

15 incorporating a water soluble polyvalent metal salt and a cationic polymer or 
latex into a conventional paper coating composition and applying the coating 
to the paper substrate using conventional coating techniques. Such 
conventional coatings typically include a white pigment such as clay, 
diatomaceous earth, baryta, end/or calcium carbonate, and a binder such as 

20 gelatin, ethehfied starch, or polyvinyl alcohol. 

U.S- Patent No. 4,425,405 to Mjrakami et al. describes a coating 
composition containing a white filler and 'polyvinyl pyrrolidone. Preferably, 
the salt and the cationic polymer are added to this coating composition in an 
amount of about 0.1 to 30 parts per 10G parts composition. 

25 U.S. Patent No. 5,270,103 to Oliver et al. discloses the use of coated 

Ink jet sheets comprising a silicate or silicate pigment with a two component 
binder of polyvinyl alcohol and cationic polymers, including polyamines. to 
improve color density. 

The prior art, including that described hereinabove, disclose specific 

30 means and/or methods for achieving certain objectives, such as high image 
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quality, such as high color sharpness and high resolution or high printing 
performance, such as reduced offset, feathering, paper curl, and improved 
water fastness, and the prior art has several drawbacks and disadvantages. 
In some of the teachings of the prior art, the density, sharpness, and 
5 roundness of each dot still may not be good enough to obtain high quality, 
high contrast, full color recorded images for ink jet paper. 

Some coating compositions, such as silica-based coatings, applied to a 
substrate, tend to produce an ink jet paper with a relatively high print 
performance. However, the costs tor these commercially available papers 

10 with silica coatings tend to be high due to the raw materials and the 
manufacturing process. 

It would be ideal to have commercially available/ an ink jet paper with 
at least the same or better quality print performance as those with the silica- 
based coaling compositions, but produced at a lower manufacturing cost 

1 5 and at higher coat weights to increase opacity for two-sided printing. 
SUMMARY OF THE INVENTION 

It has been found that surprising results were obtained by preparing an 
ink jet coating slurry comprising calcined kaolin clay pigment which is porous 
and has a narrow particle si*e distribution and an effective amount of cationic 

20 polymer. The treated pigment, in dry form or In slurry form, may be prepared 
for shipping purposes as a precursor coating for ultimate use in a final coating 
formulation applied to paper to produce a marte grade coating ink jet paper. 
The specially designed pigment, the cationic polymer/pigment/binders ratio, 
and the molecular weight of the cationic polymer contribute to improve dot 

25 density and dot roundness, and water fastness resistance and reduced 

feathering and offset for a matte grade coated ink jet paper. The particle size 
distribution of the calcined kaolin clay pigment is such that about 50 weight 
% is less than 2 microns in equivalent spherical diameter. 

The cationic polymer of the invention possesses a net positive charge 

30 and is preferably a polymeric amine such as a polymer or quaternary amines 
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or amines which are converted to quaternary amines under acid conditions. 
The cationic polymer may also contain two or more cationic monomers or 
contain a cationic monomer and other non-ionic or anionic monomers. These 
cationic polymers possess a molecular weight from about 1,000 daltons to 
5 about 5,000,000 daltons, as determined by gel permeation chromatography. 
Physical blends of cationic polymers containing different cationic moieties or 
blends of cationic polymers possessing different molecular weight averages 
and distributions are also contemplated within the scope of this invention. 

it is therefore an object of the invention to provide an ink jet recording 

10 surface with a final coating composition having good ink drying, and ink 
absorption, and/or water resistance with low wicking and bleeding together 
with an acceptable dot density, sharpness and roundness, and which is 
suitable for the recording of high quality, high contrast full color images. 
It is a further object Gf the present invention to provide an ink jet 

15 recording surface with a final coating composition which results in print 

performance which is at least equal to or better than silica coatings but less 
expensive than the raw materials and manufacturing costs of silica coatings, 
and in higher coating solids which may result in higher coat weights and 
better coating rheology in comparison to the silica coatings, and which 

20 coating composition can be used in a whole variety of conventional coaters. 
The aforesaid objects of the invention are attained by an ink jet 
recording paper having a support provided on at least one surface with a final 
coating composition where a precursor coating composition comprises kaolin 
clay pigment chemically treated with a cationic polymer and which precursor 

25 coating composition is characterized in that the aqueous slurry contains about 
30 to 70 weight % solids, based on the weight of the slurry, and the ratio of 
the pigment to the polymer in this slurry ranges from about 10 to about 1 . 

In accordance with an embodiment of the present invention, an 
improved ink jet paper has a precursor coating composition comprising a 

30 porous calcined kaolin clay pigment and a medium to high molecular weight 
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cationic polymer. The molecular weight of the cationic polymer is about 
1,000 to 5 million daltons. The total pore volume of the pigment is about 
1.00 cm 3 /Q to about 1.50 cnrvVg by mercury porosirnetry. The mean pore 
size is between 0.1 to 0.8 microns and perhaps between 0.1 to 0.5 microns 
5 in diameter. The particle size distribution is such that about 100% by weight 
are less than 10 microns E.S.D.; about 98% by weight are less than 5 
microns E.S.D.; about 90% by weight are less than 2 microns E.S.D.; about 
80% by weight are less than 1 micron; about 30% by weight are less than 
0.5 micron E.S.D.; and about 2% by weight are less than 0,25 micron E.S.D. 

10 The cationic polymer acts primarily as a dispersant in the slurry form resulting 
in a high percent solids by weight of about 30 to 70 weight % solids. This 
precursor coating composition is then employed in a final coating composition 
where the coating formulation comprises 100 parts of the precursor coating 
composition, and to this is added about 20 to 30 parts polyvinyl alcohol used 

15 as a binder; 30 to 50 parts latex used as a binder; 1 to 5 parts cross-linking 
agent used to cross-link the binders; and 0 to 3.0 parts optical brightening 
agent added to form a final coating composition of about 30 to 70 weight % 
solids, based on the weight of the slurry. The ratio of chemically treated 
pigment with cationic polymer to polyvinyl alcohol binder to latex binder on a 

20 dry basis ranges from about 1 :0.1 5:0.05 to about 1 :1 :1 .6 which is used in a 
final coating composition. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to a coating composition which 
comprises: a> an aqueous slurry containing about 30 to about 70 weight 

25 % solids, based on the weight of said aqueous slurry, of a calcined kaolin 
clay, preferably about 30-40%, more preferably about 32 to about 35%; and 
b) an effective amount of a cationic polymer or cationic polymer admixture, 
wherein said cationic polymer or cationic polymer admixture reacts with said 
calcined kaolin clay and wherein said effective amount is an amount of 

30 cationic polymer sufficient to produce a net positive charge on said calcined 
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kaolin clay. Generally, about 5 to about 50 parts ton an active weight basis) 
of cationic polymer should be used per 100 parts of calcined kaolin clay. 
Preferably, the ratio Is about 10 to about 40 parts per 100 parts clay, more 
preferably about 20 to about 30 parts per 100 parts clay. Preferred cationic 
5 polymers are selected from the groups consisting of polyamines, 

polydialkyldiallylamrnonium halides and polymers prepared by polymerizing a 
dialkyldiallylammonium halide with another ethylenicaliy unsaturated cationic, 
anionic or nonionic monomer. The preferred dialkyldiallylarnmonium halide 
monomers are dimethyl or diethyl dialtyiammonium chloride, with 

10 dimethyldiallylammonium chloride polymers being most preferred in this class. 

Admixtures containing a catioruc polymer and one or more additional 
polymers can also be used. The key is to provide sufficient cationic polymer 
(either as a single cationic polymer or multiple cationic polymers) to provide a 
net positive charge on the calcined kaolin clay being treated. 

15 The molecular weight of the instant cationic polymers ranges between 

about 1000 and about 5 rnMion daltons, preferably between about 250,000 
and about 1 million daltons. The preferred calcined kaolin clay in aggregate 
form has a mean pore size less than about 0.80 microns in diameter, and a 
particte size distribution wherein about 90% are less than 2 microns E-S.D. 

20 Further, the preferred caicined kaolin clay has a total pore volume of about 
0.60 cm 3 /g to about 2.00 cm 3 g. More preferably, the calcined kaolin clay, in 
aggregate form, has a particle size distribution wherein about 100 weight % 
are less than 10 microns E.S.D.; about 98 weight % are less than about 5 
microns E.S.D.; about 90 weight % are less than about 2 microns E.S.D.; 

25 about 80% are less than about 1 micron E.S.D.; about 30 weight % are less 
than about 0.5 micron E.S.D.; and about 2 weight % are less than 0.25 
micron E.S.D. 

The instant coating compositions may additionally comprise about 20 
to about 30 parts by weight (on an active basis) per 100 parts by weight 
30 calcined kaolin clay, of a polyvinyl alcohol binder; about 30 to about 50 parts 
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by weight (on an active basis) per 100 parts by weight calcined kaolin clay, 
of a latex binder; and about 0 to about 5.0 parts by weight (on an active 
basis) per 100 parts by weight calcined kaolin clay, of a cross-linking agent, 
wherein the crosslinking agent, If used, acts to crosslink said binders. 
5 Preferably, the ratio of calcined kaolin clay to polyvinyl alcohol binder to latex 
binder on a dry, active weight basis ranges from about 1,0:0,15:0,05 to 
about 1:1 :1.6. 

The coating compositions are applied to coating substrates, preferably 
paper substrates. More preferably, the substrate is a substrate useful in ink 
10 jet printing. 

The instant Invention is also directed to compositions comprising: a} a 
coating substrate; and b) an effective amount of the above described coating 
compositions, wherein effective amount refers to the quantity of coating 
composition necessary to effectively coat the substrate being treated. 

1 5 Preferably, the substrate is a paper substrate and more preferably the 
substrate is a substrate useful in ink jet printing. 

The instant invention is further directed to a method of preparing a 
coating composition for coating a substrate, comprising: a) preparing a 
calcined kaolin ciay aqueous slurry containing about 30 to about 70 weight 

20 % solids, based on the total weight of said aqueous slurry: and b) adding 
an effective amount Gf at least one cationic polymer to the aqueous slurry, 
thereby dispersing the calcined kaolin clay and producing a net positive 
charge on the calcined kaolin clay. This method may further comprise the 
steps of adding about 20 tG about 30 parts by weight (on an active basis) per 

25 100 parts by weight of calcined kaolin clay, of a polyvinyl alcohol binder; 
about 30 to about 50 parts by weight (on an active basis) per 100 parts by 
weight of calcined kaolin clay, of a latex binder; and about 0 to about 5.0 
parts by weight (on an active basis) per 1 00 parts by weight of calcined 
kaolin clay, of a cross-linking agent. 
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Preferably the ratio of clay to polyvinyl alcohol binder to latex binder on 
a dry active basis ranges from about 1 ,0:0,1 5:0,05 to about 1 .0:1 ,0:1 ,6. 
This method may additionally comprise drying the resulting product to 
produce a substantially moisture-free calcined clay pigment coated with the 
5 cationic polymer employed. The dried product may then be filtered, 

preferably through at least a 50 mesh sieve and then optionally through a 
100 mesh sieve, to remove undispensed particles and agglomerates. 

Thus, the coating composition of the instant invention for ultimate use 
as a coating on at least one side of a web comprises an aqueous slurry of the 

10 components described herein. 

A suitable calcined kaolin clay pigment for use in the Invention 
substantially corresponds to the commercially available product ALPHATEX* 
of the present assignee, ECC International Inc. (Atlanta, Georgia). The 
manner in producing this ALPHATEX* product is taught in McConnell et al., 

15 U.S. Patent No. 4,381,948, which is incorporated herein by reference. This 
ALPHATEX* product is prepared by first blunging and dispersing an 
appropriate crude kaolin to form an aqueous dispersion of same. The blunged 
and dispersed aqueous slurry rs subjected to a panicle size separation from 
which there is recovered a slurry of the clay, which includes a very fine 

20 particle size, e.g., substantially all particles are smaller than 1 micrometer 

E.S.D. The slurry is dried to produce a relatively moisture-free clay, which is 
then thoroughly pulverized to break up agglomerates- This material is then 
used as a feed to a calciner. Such feed is calcined under carefully controlled 
conditions to typical temperatures of at least 900°C. The resulting producr is 

25 cooled and pulverized to provide a pigment of porous aggregates of kaolin 
platelets. For the invention, this final pulverization step for the calcined 
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product produces the desired clay particle size distribution as set forth beiow, 
(E.S.D. refers to equivalent spherical diameter}: 

100 weight % has an E.S.D. of <10 microns 
about 98 weight % has an E.S.D. of <5 microns 
5 about 90 weight % has an E.S.D, of < 2 microns 

about 80 weight % has an E.S.D. of < 1 micron 
about 30 weight % has an E.S.D- of <0.5 micron 
about 2 weight % has an E.S.D. of <0.25 micron 
This final pulverization step involves a dry grinding process in a conventional 
10 ball mill. This ALPHATEX* product has generally been used as a filler in paper 
sheets and similar paper products in view of its porous aggregates and its 
high light-scattering ability. The present invention finds this product to be 
exceptionally suitable as a coating pigment for making matte grade coated ink 
jet paper. Its porous aggregates of kaolin clay platelets act to create a 
1 5 coating porosity for good ink absorption. 

The porous aggregates which compose the particles, are believed to be 
instrumental in producing outlets for the aqueous ink to penetrate vertically 
through the coating layer without ink spreading or wicking, by virtue of their 
high porosity, which porosity, in turn, is defined by the total pore volume and 
20 the mean pore size. The mean internal pore size of the aggregate is generally 
less than 0.80 microns in diameter. The total pore volume of the porous 
aggregates is about 0.60 cm 3 /g to about 2.00 cm 3 /g. Large pore diameters 
provide a porosity which is thought to allow the ink vehicle to penetrate to 
the coating for complete ink drying. 
25 Certain cationtc polymers may be used as retention aids in the paper 

industry. Cationic polymers can be used In the recording surface for dye 
^solubilization when they are added to the paper after sheet formation. 
When used as retention aids, these polymers are added at the wet end of the 
paper making process where they pick up counter ions which will not 
30 exchange for the anionic dye. In conventional papers in which these 
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polymers are used as retention aids, the polymers do not contain cationic 
groups which are available for dye ^solubilization. 

In the present invention, an excess of canonic polymer is used to 
neutralize, through salt formation, a sufficient number of negatively charged 
5 sites on the surface and edges of the calcined clay particles to create 

particles possessing a net positive charge to react with an anionic dye or ink. 
As used herein, the term "effective amount of cationic polymer" is that 
amount of cationic polymer which at least creates clay particles possessing 
this net positive charge. 

10 In accordance with a preferred embodiment of the invention, the 

cationic polymer is water soluble and is used generally as a dispersant in the 
aqueous slurry containing the calcined kaolin clay pigment. 

A representative example of a commercially available polymer that is 
useful in the invention is Hydraid 2060, a polyamine product available from 

15 Calgon Corporation, Pittsburgh, PA. This polymer is about 50% active and 
has a molecular weight greater than 100,000 daltons. 

The suitable polymer for us« in this invention, Le., Hyeraid 2060, is a 
branched polymer derived from the condensation reaction of dimethyl amine, 
epichlorohydrin, and small amounts of a primary amine, such as methyl 

20 amine, or ammonia. As a quaternary ammonium polymer, 100 mol % of the 
monomer units are cationic. 

The surface of a calcined clay usually carries a net negative charge. It 
is theorized by the inventors that mixing of the cationic polymer with the 
anionic clay results in the reaction of the polymer at the negatively charged 

25 sites on the surface of the clay to form a salt bond between the clay surface 
and the polymer. A single polymer strand may react with multiple sites on 
the surface of a singla clay particle or bridge sites between panicles, causing 
particle aggregation or coagulation. In the presence of sufficient caiionic 
polymer, many of the negative sites on the surface of the calcined clay are 

30 neutralized and the clay surface acquires a net positive charge. The presence 
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of this net positive charge provides the energy needed to repulse or disperse 
other clay particles, thus the cat ionic polymer of the invention acting as a 
dispersant in the aqueous slurry containing the calcined kaolin clay particles. 
Since cationic polymers are generally hygroscopic, i.e., water- 
5 absorbing, there is a critical range of cationic polymer to clay ratio needed to 
bond with and to cationize the surface. Below this dosage range the surface 
still has a net negative* charge. Above this dosage range, the surface is 
cationic, but coated with excess polymer and too hygroscopic. The amount 
of polymer needed to cationize the clay surface and the chemical nature of 

10 the coating will vary with polymer molecular weight, composition^and three 
dimensional structure. 

Most ink jet inks are anionic or amphoteric (having negative and 
positive charge groups in the same molecule). When the ink is deposited 
onto the surface of the polymer treated clay, salt bonds are formed between 

1 5 the cationic polymer and the anionic groups, usually sulfonic acids r on the 
ink/dye molecule. This reaction fixes the ink to the surface. Additional weak 
bonds, e.g., hydrogen bonding and Van der Waals bonds, are formed 
between the polymer, clay and dye molecules to provide multiple points of 
attachment for the ink/dye. It is believed that as the number of bonds 

20 between the ink and polymer/clay surface increase, the energy needed for a 
solvent like water to break all of these bonds at once to free the ink increases 
significantly. Consequently, the printed surface becomes water fast. 

Preferably, the cationic polymer of the invention is a polymeric amine, 
such as a polymer of quaternary amine or amines which are converted to 

25 quaternary amines under acid conditions. 

Cationic polymers which may be used in the invention may be 
polyamines, or polymers and copolymers of dialkyldiallylammoniurn halides or 
admixtures thereof. 

Cationic polymers which may be used in the invention are generally 

30 characterized as having an active basis from about 8% to about 50% and a 
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molecular weight from about 1,000 daltons to about 5 million deltons. 
Representative polymers are linear or branched polyamines represented by 
structure <l> 

Ri 

(i) 





10 wherein R, and R 7 , which may be the same or different, are selected from the 
group consisting of straight or branched C^C S alkyl, substituted straight or 
branched CVC 8 alkyl and hydrogen; wherein R is selected from the group 
consisting of straight or branched C r C 8 alkyl and substituted straight or 
branched C r C« alkyl, and wherein n ranges from 2-50,000. 

1 5 Other cationic polymers are linear or branched polymers of cationic 

monomers, such as alkyl- or dialkyldialrylammonium halides, especially 
dimethyldiallylammonium chloride, dimethylaminoethylmethacrylate and its 
msthyl chloride or dimethyl sulfate quaternary ammonium salts, 
dime thy laminoethylacrylate and its methyl chloride salt, 

20 methacrylamidopropyltrimethylammonium chloride and its unquaternized 
amine form, acrylamidopropylrrimethylammonium chloride and its 
unquaternized amine form. Other cationic polymers include condensates of 
formaldehyde with melamine, urea, or cyanoguanidine. 

The cationic polymers usefui in this invention also include copolymers 

25 of the aforementioned cationic monomers with nonionic monomers, such as 
acrylamide, methacrylamide, vinyl acetate, vinyl alcohol, N- 
methylolacrylarnide, or diacetone acrylamide, and/or anionic monomers, such 
as acryiic acid, rnethacrylic acid, AMPS, or maleic acid, such that the net 
charge of these polymers is cationic. 

30 Examples of other commercially available cationic polymers useful in 

the invention ore Hydraid 2010; Hydraid 2020; Hydraid 2030; Hydraid 2040; 
Hydraid 2070; Hydraid 2080, which are polydimethyldiallylammonium 
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chlorides <p-DMDAAC); and Hydraid 2050, a polyamine, all of which have a 
molecular weight of from about 2,000 to 5 million daltons, and oil of which 
are products available from Calgon Corporation, Pittsburgh, PA. 

One embodiment of the present invention is lo provide a coating 
5 composition for a base stock to produce a matte grade ink jet paper for use in 
ink jet printing. Preferably, the substrate is comprised of any of a variety of 
papers, including wood-based and rag-based papers, such as vellum. 
However, those skilled in the art will appreciate that the invention may be 
applied to any of a wide variety of substrates, such as synthetic paper or 

10 plastic film, as circumstances dictate. 

The coating composition of the invention is formed by mixing an 
engineered calcined kaolin clay pigment having certain physical 
characteristics, such as the particle size distribution,, the total pore volume, 
and the mean pore size, disclosed hereinabove, with a cationic polymer which 

15 is used to chemically treat this specially designed pigment. 

Throughout the description of the invention, where "parts" for the 
chemicals used in the invention are given, it is to be interpreted as parts by 
weight per 100 parts by weight of the pigment. 

The coating composition comprises an engineered kaolin clay pigment 

20 chemically treated with a cationic polymer with a medium to a high molecular 
weight, from about 1.000 daltons to about 5 million daltons, preferably about 
100,000 to 2 million daltons and, most preferably, about 250,000 to about 1 
million daltons. This composition is formed by making an aqueous slurry 
where about 5 to about 50 parts by weight, more preferably about 10 to 

25 about 40 parts by weight and, most preferably, about 19 to about 27 parts 
by weight of cationic polymer per 100 parts of pigment by weight, on a dry 
basis, is first mixed with a proper amount of warm solvent <waier) at a 
temperature of 30 to 40° Celsius. The calcined kaolin clay is gradually added 
to and mixed with the chemical/solvent for complete pigment dispersion until 

30 a 30 to 40 weight % solids, and preferably about 30 to 70 weight % solids. 
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coating slurry is formed. The dispersed slurry is then filtered first through a 
50 mesh screen, and than through a 100 mesh screen for removing the 
undispersed particles and agglomerates. The filtered product is then ready to 
be shipped to the end user, which may be a paper manufacturer. This 
5 coating composition preferably, in slurry form, is a precursor for the final 
coating applied onto the substrate. If a dry form of the producr of the 
invention is desired, then the slurried product can be dried by conventional 
means such as a spray dryer to produce a moisture-free calcined clay 
pigment coated with the cationic polymer. 

10 As a final coating composition which is applied to the substrate, this 

precursor coating composition is preferably mixed with additional chemicals. 
The following provides a preferred final coating formulation which may be 
used by 3 paper manufacturer. 

A Pnsfisrreri Firm! Coating Formulation 

15 To a 100 pans of the precursor coating composition, in slurry form, 

comprising the calcined clay pigment and the catronic polymer, add the 
following: 

23,4 Parts : Polyvinyl Alcohol <PVOH) (a binder) 
36.2 Parts : Latex {a binder) 
20 1 .7 Parts : Cross-linking Agent 

3.0 Parts : Optical Brightening Agent 
Suitable polyvinyl alcohols are characterized as being hydrophilic, 
cross-linkable with the cross-linking agent, and film-forming, A suitable 
polyvinyl alcohol is available from the Air Products Co- under the tradename 
25 AIRVOL* 103, which is 98.0 to 98-8% hydrolyzed, has a pH or 5.0 to 7.0., 
and a molecular weight of 13,000 to 23,000 daltons. Other polyvinyl 
alcohols which may be suitable in the invention are available from DuPont 
under the trade designations Elvanol 71-30 and HV. Elvanol 71-30 polyvinyl 
alcohol is 98% hydrolyzed, has a pH of 6, and has a medium molecular 
30 weight as measured by viscosity. DuPont Elvanol HV polyvinyl alcohol is 99- 
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1A81S I 



Coating Fo*rnul*tjorv 

Pigment 100 pans 

PVOH ?-0 parts 

Lat«< &0 parte 

Crosa-Unking A gem 5 parts 



1 0 Coating Rssrfta: 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



% Coaling Solids 

BrooMieM Vlaooslty 
Spindle S 
@ 10 tpm 
O 20 rpm 
50 rpm 
@ TOO rprn 

Hercuias Viatoaity 

{@ 4400 (kilodynaB-oro> 



(Cfllr.irlftd Cley) 

38.36 

7.4 

6 

21 .800 cp* 
13,250 cps 
6,720 cps 
4,300 op* 



5, BOO cps 



Prior Art 



Coated Stoat Properties <& 8 fj/m l Coat Wriflfct 

Bright iwe* (ISO) 86. 9* 

OBA* O 
Hunter 

L *3,37 

9 0.75 

d -0.93 

Opacity 95.08 

Sbtmt Gloss 5.22 



Printing pr*p*'tf«« 



ink Density 

Cyan 
Magenta 

Black 

Blooding 

Wtcking 
Prlrw Gloss 

Cyan 

Magenta 

Yellow 

Btock 
Ink Drying 

Primary Colors iCMV* ") 

$*«oodatY(RG0**^ 

Stack 

Watsr Fastness Resistance 

"CK1Y" Movna Cyan. Magenta, and Yellow. 
' 1 "RGB" Moans Red. <3ra«n, and Blue. 
* * " "OBA" Moans Optical Brightening Agora. 



1,40 
1.48 
1.12 
1.03 

Minimum 
Minimum 

5.9 
4.7 

20.2 

Fast 
Fast 
Slow 
Yas 



25.19 
5.6 

5 

4.400 ops 
6,000 cpa 
2.840 cps 
1,872 op3 



2,000 ops 



90.C2 
0 

94.19 

0.G4 

•1.28 

96.23 

2.84 



1-60 
K50 
1.08 
t.62 

Minimum 
MinbT»um 

2.1 

2.2 
2.7 
4.6 

Fast 
Fast 
Slow 
Yea 



The conclusions mads from this study were: 

1) The percent solids for the coating composition of the invention 
was 13 percent higher than that of the prior art containing silica. 
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100% hydroiyzed, has a pH of 6 and a high molecular weight as measured by 
viscosity. 

A suitable latex is characterized as being "pigment interactive". Such a 
suitable latex Is available from Dow Chemical U.S.A., Midland, Michigan 
5 under the tradename Latex CP 654NA. This latex is a carboxylated styrene- 
butadiene latex which is designed for use with starch as a cobinder in 
pigmented paper coatings and where its pigment interaction characteristics 
contribute to quicker coating set, resulting in improved fiber coverage and 
coating smoothness. 

10 A suitable cross-linking agent is characterized as cross-Unking the 

polyvinyl alcohol binder with the iatex binder to improve the water fastness 
or water resistance of the recorded image. Such a suitable cross-linking 
agent is water soluble, and has sufficient active sites on their molecules to 
react with the binders to efficiently cross-link these components. A suitable 

15 cross-linking agent is available from Hopton Technologies, Inc., Albany, 

Oregon, under the tradename HTI Insolubilizer 5800M Ammonium Zirconium 
CarbGnate {AZQ, which is a metallic ion. 

Where coating formulation is given herein involving the inventive 
pigment, the chemicals used were as follows: the polyvinyl alcohol was 

20 Airvor 103, the latex binder was Latex CP 654NA, the cross-linking agent 
was HTi 5800M Ammonium Zirconium Carbonate (AZC), and the optical 
brightening agent, if used, were those conventionally available and known to 
those skilled in the art. 

Lah Procedure For Forming Precursor Coating Slurry 

25 The engineered calcined clay treated with a cationic polymer according 

to the teachings of the invention was made available for shipping to a paper 
manufacturer in a 32% weight % solids for making matte finish coated ink jet 
paper. This aqueous slurry was comprised of the engineered calcined clay 
and the cationic polymer, as disclosed hereinabove. The calcined clay was 

30 made through the normal process for making the ALPHATEX* product as 
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disclosed in the aforesaid McConneil et at. U.S. Patent No. 4,381,948, and 
then pulverized in a ball mill to the desired particle size distribution. 

Lab results showed that the clay particle size distribution in equivalent 
spherical diameter (a.s.dj of the calcined clay pigment used in the following 
5 examples of the invention were: 



100 weight % 


< 1 0 microns 


98 weight % 


< 


5 microns 


90 weight % 


< 


2 microns 


80 weight % 


< 


1 micron 


30 weight % 


< 


0.5 microns 


2 weight % 


< 


0.25 microns 



The aqueous slurry was prepared by measuring out about 20-22 parts by 
weight per 100 parts by weight of the calcined clay pigment, of the cationic 
polymer and then transferring this polymer to a simple mixing tank that is 

15 equipped with high speed/ low shear mixing blades. A proper amount, of 
about 70% of total batch weight for the slurry, of warm tap water at about 
30 to 40* Celsius was pumped into the mixing tank. Initially, the 
chemical/water solution was mlxad at a blade speed of 1000 rpm (revolutions 
per minute) for 5 minutes, being careful to avoid the polymer from sticking to 

20 the mixing spindle. Since the polymer has a high viscosity of about 2,000 to 
about 4,000 centipoise (cps), it has a tendency to climb up the mixing 
spindle^ The blade speed was then increased to 2000 rpm and che solution 
was mixed for another 5 minutes. The dry calcined pigment was added to 
this solution at a slow feed rate at about 1 to 2 tbs./minute until the pigment 

25 was completely dispersed in the chemical/water solution. If necessary, the 
mixer speed can be increased for this pigment dispersion. For a thorough 
clay/chemical dispersion in the slurry, the clay/chemical slurry should be 
mixed at a blade speed between 1000 - 2000 rpm for 15 minutes. The 
dispersed slurry was then filtered first through a 50 mesh sieve, and then 

30 through a 100 mesh sieve where the undispersed particles and agglomerates 
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were removed. The filtered product, in slurry form, comprising 32% weight 
% solids, was then ready for shipment to a potential end user. 

Final Coating Composition 
Preferably, the chemically treated clay pigment is shipped in slurry form 
5 and used in a final coating composition where the coating formulation 

comprises the precursor coating composition. To this, about 20 to 30 parts 
by weight of polyvinyl alcohol; 30 to 50 parts by weight of latex; 1 to 5 parts 
by weight of cross-linking agent; and 0 to 3.0 parts by weight of optical 
brightening agents per 100 parts by weight of pigment are added to form a 
10 final coating composition of about 30% to about 70% solids, 

lab Scale Samptos 
The coating composition of the invention comprising the specially 
engineered kaolin clay pigmenx is preferred by the inventors in view of the 
low manufacturing costs due to low energy consumption and capital 
15 investment. Lab scale samples were made and tested for its slurry stability in 
a 30 day period. The Helios low shear viscosity results indicated that the 
slurry was highly stable with no viscosity change during this 30 day test. 
The kaolin clay slurry of the invention was able to be made down easily into a 
coating color that was more stable than the silica coatings of the prior art. 
20 Unlike coaler limitations of most silica coatings, the inventive coating 
composition can be applied by various types of coaters, including the 
metering size press, rod, gate roll, and blade coaters. 

Application Testing 
Application testing was performed in four different ways: 1} lab hand 
25 draw down; 2) hand draw down vs. commercial coated ink jet paper; 3) first 
coating rrial; and A) second pilot coating trial. Where a cGating formulation 
involving the inventive pigment, the chemicals used were as follows: the 
polyvinyl alcohol was Airvof 103; the latex binder was Latex CP 654NA; and 
the cross-linking agent was HTI 5800M Ammonium Zirconium Carbonate 
30 (AZC). 
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1) Ink Jet Coat ing I ah Hand Draw Down Study 



The objective of this study was to compare the coating composition of 
the invention comprising the chemically treated calcined clay to that of the 
prior art containing silica as a pigment with regard to coated sheet properties 
5 and printing properties. The same coating formulation was used in both 
coating compositions, with only the type of pigment differing with that of the 
invention being the specially designed calcined clay chemically treated with a 
cat ionic polymer in accordance with the teachings of the present invention. 
The coating formulation and results are shown in Table I. 



10 
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Coating F;*muleticn: 
Pigment 
PVOH 



Late* 

Cro*s-Linking Agem 



100 porta 
20 parrs 
&O parts 
5 parts 



1 0 Coating Rsatfu: 



15 



20 



25 



% Coating S&fids 
pH 

Brookf*** Vlacoaity 
Spindle S 
@ 10 rpm 
20 cpm 
^ 50 rp»n 
@ 1O0 rprn 

Hercuia* Viscosity 

@ 4400 (lulodynaB-omJ 



Irtvfrrniofi 

38.36 
7.4 



21 ,800 r4>« 
13.2SO cp« 
6,720 cps 
4,300 CP* 



5,500 cps 



Prior Art 



Coated Shoot Piopertie* ® 8 0 /m' Coat Weic*" 
Bright i»ee* <ISO> 

Huriter 

30 t 



35 



40 



45 



50 



55 



o 

Opacfty 



Prirttino 
Ink OM^V 

Cya« 
Magenta 

(Black 
Blading 
WUAing 
Prirv Gloss 

Cyan 
Meganta 

Yellow 

Heck 
In* Oryir»g 

Primary Colors <CMY*"> 

SaconoW<RGO*"l 

Bl ack 

Watar fastness Resistance 



88.9* 
0 

V3.37 
0.75 
-0,93 
95 .06 
5.22 



1.40 

1.48 

1.12 

1.63 

Minimum 

Minimum 

5.9 
4.7 
A.S 
20.2 

Fast 
Fast 
Stow 
Yea 



60 



"CMY" Means Cyan. Magenta, a«J Yellow. 
• ' "RGB" fctaan* R«<S. Qraan. and B^o. 
► ■ " "OBA m Means Optica* Brightening Agent, 



t Silica) 
25.19 
5.0 

5 

4.40O cps 
6,000 cps 
2.840 cps 
i,&72 opo 



2,000 op* 



90.62 
0 

94.19 

0.64 

-K28 

95.23 

2.84 



1.60 
1.50 
1.08 
t-62 

Mnirnum 
tVHn'oTKjnn 

2.1 

2,2 
2.7 
4.6 

Fast 
Faot 
Slow 
Ye* 



The conclusions made from this study were: 

1) The percent solids for the coating composition of the invention 
was 13 percent higher than that of the prior art containing silica. 



/ 
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2) Both compositions exhibited similar performance with respect to 
color ink densities, ink drying rate, water fastness resistance, wicking, snd 
bleeding. 

3) The brightness value for the coating composition of the invention 
5 was 1.7 points lower than that of the prior art coating composition, indicating 

the potential need for using an optical brightening agent in the slurry to 
increase brightness of the composition of the invention, This brightening 
agent was included in the recommended coating formulation disclosed 
hereinabove for the present invention. The optical brightening agents are 

10 well-known in the art and several are readily available and commonly used. 
4> Both sheet gloss and print gloss for the invention were 
significantly improved over that of the prior art. 

2) Hand Draw Down vs. Commercial Coated Ink Jet Paper 
The objective of this study was to compare the printing performance of 

15 a paper coated with the coating composition of the invention to that of a 

commercially available paper coated with a silica coating of the prior art. The 
base stock of the paper coated with the composition of the invention was a 
non-sized free paper of basis weight 90 g/m 2 Hammermill laser print, and that 
of the commercially available paper was made by Otis Specialty, Inc., Maine. 

20 It is not certain as to the coating formulation of the commercially available 
paper. The coating formulation of the coating composition of the invention 
was in accordance with that disclosed hereinabove with regard to Table I for 
the first lab hand draw down study- The results of this test are shown in 
Table II. 

25 
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Ink Density 
Cyan 

1 0 Magenta 

Yellow 

eiack 
Dot Size {Magenta) 
Average (micro rV*} 
1 5 Dot Shape Factor 

Prim Mottle 

Primary Colors {CMY*> 

Secondary (RGB**) 

Black 

20 Wicking 
Bleeding 

Water Fast Resistance 
% Coating Solids 



-22- 

TABLE 11 



Commercial 



1.47 
1.45 
1.12 
1.27 

10,840 
0.2915 

No 

Visible 

Visible 

Some 

Some 

Good 

<25% 



Invention 
{Calcined 



1.46 
1.35 
1.05 
1.63 

8.875 
0,5647 

No 
No 
No 

Minimum 
Minimum 
Good 
30-40% 



25 " "CMY" Means Cyan, Magenta, and Yellow. 
* «■ "RGB" Means Red, Green and Blue. 



The conclusions were as follows: Both paper samples were close in color ink 
density values and water fast resistance. However, the black Ink density of 

30 the sample with the inventive coating composition was 0.35 points higher 
than that of the commercial paper sample. The paper sample with the 
inventive coating composition exhibited smaller dot areas and a higher dot 
shape factor, indicating a better dot roundness and a lower dot gain. The 
percent coating soiids of the commercial sample paper was also lower at less 

35 than 25% than that of the inventive sample (30-40%), which factor most 
likely contributed to the print mottle problem of the commercial paper 
whereby the coating penetrated to the base stock. 
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3) Bxst Coating Trial 
A coating color was prepared usinQ the preferred coating formulation 
of the invention: (parts by weight) 
5 To 1 00 pans : chemically treated calcined clay pigment 

of the invention 
Add; 23.4 parts : polyvinyl alcohol binder 
36.2 parts : latex birder 
1 .7 parts : cross-linking agent 
10 3.0 parts : optical brightening agent 

The objective of this trial was to understand the runnabiiity of the 
coating on different base stocks. The coating was applied to two base 
stocks, one Sized and one unsized, in a paper machine with an in-line coater 
machine. The coater machine was set up to apply the felt side of the stock 
1 5 with a gate roll coater and the wire side of tha stock with a Hood nip si2S 
press. 

The rheology of the coating at 32.0% solids is shown in Table ML It is 
to be appreciated that in a Hercules rheometer there are several "bobs" 
designated as "A", "E w , M FF", etc. The "E^ and "FF" bobs are used more 
20 frequently for the coating colors for measuring their high shear viscosity. An 
# A M bob generally is used for measuring the pigment slurry. 

TABLE ill 

Brookf'teld Viscosity Hercules.. Viscosity 

25 Spindle No. 4 Bob FF 

@ 20 rpm - 720 cps @ 4400 rpm - 57,3 cps 

The conclusion of this trial was that the runnabiliry of the coating in 
this trial was very satisfactory. The coating color circulated extremely well 
30 with no coating lumps and/or foaming problems. At the end of the first trial 
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10 



15 



day, the coating rheology and coating solids were rechecked. The coating 
solids and the Hercules high shear viscosity were unchanged remaining at 
32% solids and 57.3 cps, respectively. However, the Brookfield low shear 
viscosity dropped from 720 cps to 180 cps. This was probably due to the 
relaxing of the cationic polymer and may represent a "plus* in that the lower 
shear viscosity may help the coating color to flow more freely in the coating 
line. 



The objective of this pilot trial was tG compare the run n ability and the 
printability of the inventive coating composition comprising the treated 
calcined clay and the preferred coating formulation to an ink jet coating 
formulation (unknown) comprising silica pigments of the prior art. The base 
stocks were supplied by Otis Specialty, Inc., and the operating parameters of 
the roll gate coater for each paper machine line were set up as close together 
as possible. The speed of each coater was 800 feet per minute. The target 
coat weights were 2, 3, 5, and 8 pounds per 330O ft 2 or about 3.0, 4.5, 7.5, 
and 12 g/rn 2 per side of base stock. 

The coating properties, the coated sheet properties, and the printing 
properties for the sitica pigment of the prior art and for the treated calcined 
clay pigment of the invention are given in Table IV. As stated herein above 
the coating formulation and the kinds of chemicals for the inventive clay 
pigment were essentially the same as that in 3} First Coating Pilot Trial 
described hereinabove. 



4> Second Pilot Coating Trial 
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-CMY* Means Cy*o. Megente 6«d Yellow. 
"RGB" Mean? Red, Green and Blue. 
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The pilot trial provided excellent information particularly with regard to 
the runnabitity of the coatings on a gate roll coater. When its coating speed 
was at 800 feet per minute, the base stock with the inventive coating 
performed much better than that with the silica coating of the prior an. The 
5 base stock with the silica coating of the prior art tended to form large sized 
splitting patterns on the applicator, resulting in a rejectable rough sheet 
surface. It also showed significant coating misting problems during the trial, 
and dusting on the coated sheets was visible. Conversely, the paper with the 
inventive coating composition did not experience these problems. The 

10 coating was very stable on the coater's applicator, and it was easy to 

produce a wider range of coat weights such as 6 lbs, to about 1 1 lbs. per 
3300 ft 2 (9-16.5 g/m 2 ) per side. The coated sheet with the inventive 
composition visually appeared to be much smoother than that of the prior art. 
The base stock with the inventive coating showed a lower brightness 

1 5 value than that of the prior art. It is hypothesized that this is due to the fact 
that no optical brightening agents were added to the coating composition in 
this trial. The printing performance of these two coating colors was very 
similar, except for the black ink density where the black ink density for the 
paper with the inventive coating was higher at 1 .43 compared to 1 .27 for 

20 that of the prior art. This fact can be considered to be an important pigment 
feature where print contrast is important. 

Competitive Product vs. Invention 
A further test was performed on an ink jet paper with a silica coating 
commercially available from Degussa, Inc. under the tradename FK 310, and 

25 on an ink jet paper prepared with the inventive coating. Their physical 
properties are shown in Table V, 
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TABLE V 
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The important point of the results shown above is that the invention 
has better Brookfield and Hercules high sheer viscosities compared to the 
prior art. The prior art composition tended not to circulate properly in the 
coaler, and tended to form split patterns and coating misting on the waters. 
From the above, it can be seen that the inventive coating composition 
provides a high performance, ink jet coating pigment For making a matte 
finish coatsd ink jet paper. The product specifications for this coating 
composition of the invention appears in Table VI below: 
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Two Recent Lab Studies 
Recently, the inventors performed two lab studies to understand the 
influence of the type of pigment and latex binder with respect to coating on a 
25 paper and the printing properties of the coating. 

First Recent lab Study 
In the first recent lab study, six different pigments were used while the 
coating formulation was kept constant for these six different pigments. The 
data is shown in Table VII. 
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KCS* and Astrag^e* are hydrous kaolin days, the trademarks of which 
are owned by ECC International Inc., the assignee of the present invention. 
Albacar is a precipitated calcium carbonate, a tradename of the Pfizer 
Corporation. Bentonite-H is a hydrous kaolin cley supplied by Allied Colloids, 
50 Carbilux" is a ground calcium carbonate, the tradename of which is owned by 
the assignee of the present invention. 

From the data, it is to be noted that the dispersion of the inventive 
pigment (calcined kaolin clay treated with cationic polymer) was "good" 
compared to most of the other pigments. It is to be particularly noted that 
55 the color densities for the inventive pigment Improved over that of the prior 
art pigments, and that there was no print mottle, and a minimum amount of 
wicking and bleeding with the inventive pigment. 

Second Recent Lab Study 
The second recent study involved both the inventive pigment and the 
60 chemicals of the preferred coating formulation of the Invention where the 
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cationic polymer {Hydraid 2060) was held constant while the dosages for the 
polyvinyl alcohol and latex varied. The data is shown in Table VIIK From the 
table, it can be seen that No. 6 gives the optimum color density results at 
1 .47, 1.39, 1 .03, and 1 .47 for 14 parts hydraid 2060, 20 parts polyvinyl 
alcohol and 20 parts latex. 
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The results of Table Vlll may be indicative of the fact that the cationic 
polymer, the polyvinyl alcohol binder, and the latex binder may alt contribute 
to Improve the color density for the inventive pigment. These results may 
substantiate tha fact that the cationic polymer acts as a dispsrsant according 

35 to the teachings of the invention, and that it provides good water fastness at 
the pigment/polymer ratio of about 4 to 1 . 

While the present invention has been particularly set forth in terms of 
specific embodiments thereof, it will be understood in view of the instant 
disclosure that numerous variations upon the invention are now enabled to 

40 those skilled in the art, which variations yet reside within the scope of the 
present invention. Accordingly, the invention is to be broadly construed and 
limited only by the scope and spirit of the claims now appended hereto. 



.../20041 0041 62241 666645.gif&N0703=1 &N0347=&N0348=&N0349=&N0704=OX@N%3e%3f04/1 0/04 



1/1 ^— V 





WO 9*36029 



PCT/US98/01152 



-31- 



WHAT IS ClAIMEP IS; 

1. A coating composition which comprises: a) an aqueous slurry 
containing about 30 to about 70 weight % solids, based on the weight of 
said aqueous slurry, of a calcined kaolin clay; and b) an effective amount of 
a cationic polymer or cationic polymer admixture, wherein said cationic 
polymer or cationic polymer admixture reacts with said calcined kaolin clay 
and wherein said effective amount is an amount of cationic polymer sufficient 
to produce a net positive charge on said calcined kaolin clay. 

2. The coating composition of Claim 1 wherein said effective 
amount is about 5 to about 50 parts per 100 parts of said cslcined kaolin 
clay, on an active weight basis. 

3. The coating composition of Claim 1 wherein said cationic 
polymer has a molecular weight of about 1000 to about 5 million daltons, 

4. The coating composition of Claim 1 wherein said cationic 
polymer is selected from the group consisting of polyamines, 
poiydialkyldiallylamrnonium helides, and copolymers prepared using a 
dialkyldiallyiammonium hafide. 

5. The coating composition of Claim 1 wherein said calcined kaolin 
clay in aggregate form has a mean pore size less than about 0.80 microns in 
diameter, and a particle size distribution such that about 90% are less than 2 
microns E.S.D. 

6. The coating composition of Claim 1 wherein said calcined kaolin 
clay has a total pore volume of about 0.60 cm 3 /g to about 2.00 cm 3 g. 

7. The coating composition of Claim 1 wherein said calcined kaolin 
clay, in aggregate form, has a particle size distribution being such that about 
100 eight % are less than 10 microns E.S.D.; about 98 weight % are less 
than 5 microns E.S.D.; about 90 weight % are less than 2 microns E.S.D.; 
about 80% are less than 1 micron E.S,D.; about 30 weight % are less than 
0.5 micron E.S.D,; and about 2 weight % are less than 0.25 micron E.S.D. 
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8. The coating composition of Claim 1 wherein said aqueous slurry 
further comprises: 



about 30 to about 50 parts by weight, on an active basis, per 
100 parts by weight said calcined kaolin clay, of a latex binder; and 

about O to about 5.0 parts by weight, on an active basis, per 
100 parts by weight said calcined kaolin clay, of a cross-linking agent. 

9. The coating composition of Claim 8 wherein the ratio of said 
calcined kaolin clay to said polyvinyl alcohol binder to said latex binder on a 
dry weight basis ranges from about 1.0:0.15:0.05 to about 1:1 :1.6. 

10. A composition comprising: ai a coating substrate; and b) an 
effective amount for the purpose of coating said substrate of the coating 
composition of Claim 1 . 

1 1 . The composition of Claim 10, wherein said coating substrate is a 
substrate useful in Ink jet printing, 

12. A method of preparing a coating composition for coating a 
substrate, comprising: a) preparing a calcined kaolin clay aqueous slurry 
containing about 30 to about 70 weight % solids, based on the total weight 
of said aqueous slurry; and b> adding an effective amount of at least one 
cationic polymer to said aqueous slurry, thereby dispersing said clay and 
producing a net positive charge on said clay. 

13. The method of Claim 11, further comprising the steps of: 
adding about 20 to about 30 parts by weight, on an active basis, per 100 
parts by weight of said calcined kaoiin clay, of a polyvinyl alcohol binder; 
about 30 to about 50 parts by weight, on an active basis, per 1 00 parts by 
weight of said calcined kaolin clay, of a latex binder; and about O to about 
5.0 parts by weight, on an active basis, per 100 parts by weight of said 
calcined kaolin clay, of a cross-linking agent. 



about 20 to about 30 parts by weight, on an active basis, per 
100 parts by weight said calcined kaolin clay, of a polyvinyl alcohol 



binder; 
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14. The method of Claim 1 2 wherein the ratio of clay to polyvinyl 
alcohol binder to latex binder on a dry basis ranges from about 1 .0:0.1 5:0.05 
to about 1.0:1.0:1.6, 

1 6. The method of Claim 11, further comprising drying the product 
produced by the method of Claim 1 1 to produce a moisture-free calcined clay 
pigment coated with the cationic polymer. 

16. The method of Claim 1 1, further comprising filtering the product 
produced by the product of Claim 1 1 through at least a 50 mesh sieve to 
remove undispersed particles and agglomerates. 
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